Bovine macrophage-derived extracellular traps act as early effectors against the abortive parasite Neospora caninum.
Macrophages are multipurpose phagocytes and are considered to be irreplaceable during the early host innate immune response against microbial and parasitic pathogens. However, no report has investigated the novel anti-parasitic mechanism of macrophage-derived extracellular traps (ETs) against the abortive apicomplexan parasite Neospora caninum (N. caninum) in cattle. Scanning electron microscopy (SEM) was used to visualize and characterize N. caninum tachyzoite-induced macrophage-triggered ETs in exposed bovine macrophages. Fluorescence confocal microscopy was used to confirm the classical backbone structure of DNA embedded with histone 3 (H3) and myeloperoxidase (MPO) in N. caninum tachyzoite-induced macrophage-derived ETs. Furthermore, the lactate dehydrogenase (LDH) levels in the supernatants of parasite-exposed macrophages were detected by a LDH Cytotoxicity Assay® kit. The results clearly demonstrated that N. caninum tachyzoites triggered bovine macrophage-derived ET-like structures. Inhibiting assays revealed that N. caninum tachyzoite-induced macrophage-mediated ET formation may be an ERK 1/2- and p38 MAPK-dependent cell death process. In conclusion, the present study is the first report on the formation of ETs in bovine macrophages against N. caninum tachyzoites and adds new data on the possible role of macrophages in vivo infection by capturing invasive stages and exposing them to other leukocytes.